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JP-2001-042341E 

[Title of the Invention] METHOD FOR ASSEMBLING LIQUID 

CRYSTAL SUBSTRATE 

[Abstract] 

[Object] There is provided a method for assembling liquid 
crystal substrate in which the supplied quantities of the 
liquid crystal agents are maintained accurate, the 
dispersion time of the liquid crystal agents is made short, 
and the liquid crystal substrates are bonded in short time, 
thereby making it possible to enhance the productivity of 
the liquid crystal substrate. 

[Solving Means] A method for assembling liquid crystal 
substrate is disclosed wherein one of the substrates being 
bonded is held at a rear surface of the pressing plate, the 
other of the substrates is held on a table, thereafter both 
of the substrates are placed to opposes each other, and 
wherein after supplying a liquid crystal agent on the 
substrate held on the table, both of the substrates are 
bonded each other while narrowing the distance therebetween 
by means of the adhesive agent provided on either one of the 
substrates. The method is characterized in that: the liquid 
crystal agent supplied on the one of the substrate that is 
held on the table and the substrate held at the rear surface 
of the pressing plate are made contacted to each other, and 
the liquid crystal agent is in this state dispersed in a 
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direction where the main surface of the substrate is 
dispersed by moving either one of the substrates and 
thereafter the substrates are bonded each other. 

[Claims] 

[Claim 1] A method for assembling liquid crystal 
substrate wherein one of the substrates being bonded is held 
at a rear surface of the pressing plate, the other of the 
substrates is held on a table, thereafter both of the 
substrates are placed to opposes each other, and wherein 
after supplying a liquid crystal agent on the substrate held 
on the table, both of the substrates are bonded each other 
while narrowing the distance therebetween by means of the 
adhesive agent provided on either one of the substrates, the 
method characterized in that: 

said liquid crystal agent supplied on said one of the 
substrates that is held on said table and said substrate 
held at the rear surface of said pressing plate are made 
contacted to each other, and said liquid crystal agent is in 
this state dispersed in a direction where the main surface 
of said substrate is dispersed by moving either one of said 
substrates and thereafter said substrates are bonded each 
other . 

[Claim 2] The method for assembling liquid crystal 
substrate according to Claim 1, wherein said moving one of 
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the substrate is being moved in a direction where the main 
surface of the substrate is dispersed. 

[Claim 3] The method for assembling liquid crystal 
substrate according to Claim 1, wherein in a state where the 
adhesive agents provided on one of the substrates are not 
contacted to the other one of the substrate, by making said 
substrate held at the rear surface of said pressing plate to 
be contact with said liquid crystal agents supplied on said 
the other of the substrates that is held on the table, 
thereby dispersing said liquid crystal agents in a direction 
where the main surface of the substrate is dispersed. 

[Claim 4] The method for assembling liquid crystal 
substrate according to Claim 1, wherein in a state where 
said adhesive agents are provided on either one of the 
substrates such that they have closed patterns thereon, said 
liquid crystal agents are supplied into said closed patterns 
with an amount that is thicker than that of said adhesive 
agents, and the distance between both substrates are 
narrowed such that both substrates are bonded each other by 
said adhesive agents. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to a method for 
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assembling liquid crystal substrates where each of the 
substrates to be bonded is held to oppose each other and the 
substrates are bonded by narrowing the distance therebetween. 
[0002] 

[Description of the Related Art] 

In producing a liquid crystal display panel, a process 
is know where two pieces of glass substrate having 
transparent electrodes or thin transistor arrays attached 
thereon are bonded by means of adhesive agents (hereinafter 
will be referred to seal agents) with a very narrow distance 
therebetween for example about several microns, and thereby 
sealing the liquid crystal agents on the area formed 
accordingly. 
[0003] 

As a method for sealing the liquid crystal agents, the 
method which is disclosed in a Japanese Unexamined Patent 
Publication No. S62-165622 has been proposed. In this 
method, the sealing agents are drawn in closed patterns such 
that an injection hole needs not be provided in one of the 
substrates. Further, in a state where the liquid crystal 
agents are dropped into the closed patterns, the other one 
of the substrates are placed on the one of the substrates 
and thereafter the upper and lower substrates are put closer 
to each other in a vacuum atmosphere whereby bonding the 
upper and lower substrates. 
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[0004] 

[Problems to be Solved by the Invention] 

However, in the conventional method, because the amount 
of the liquid crystal agents that are supplied into the 
closed patterns after sealing process increases more than 
the application amount that was originally required, the 
liquid crystal agents in some occasions may be over-flown 
outside of the seal agent. In this case, it may be required 
to wash the substrates, which will make the high cost liquid 
crystal agents useless. 
[0005] 

As a means for supplying a required amount of agents 
with accuracy, a plunger is commonly used. Because the 
plunger drops one droplet at a time that is called a droplet 
number, however, it may require from several minutes to tens 
of minutes before the liquid crystal agents are dispersed 
far into the inner side of the patterns. 
[0006] 

In order to shorten the dispersion time by using a 
lesser amount of one droplet and narrowing the dispersion 
regions of the liquid crystal agents, it is required to 
maintain the required supply amount as a whole by increasing 
the droplet number. In addition, because the application 
amount at one droplet number is less in this case, the 
application amount is likely to be uneven such that the 
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supply time of the liquid crystal agents is increased by the 
increased amount of the droplet number. 
. [0007] 

In other words, it is required that the supplied 
quantities of the liquid crystal agents are maintained 
accurate and thereby omitting the washing process so that 
the useless supply of the liquid crystal is prevented, but 
also required that the dispersion time of the liquid crystal 
agents is made short and the liquid crystal substrates are 
bonded in short time thereby making it possible to enhance 
the productivity of the liquid crystal substrate. However, 
both of the requirements could not be accomplished in the 
conventional methods. 

[0008] 

Therefore, the object of the present invention is to 
provide a method for assembling liquid crystal substrate in 
which the supplied, quantities of the liquid crystal agents 
are maintained accurate, the dispersion time of the liquid 
crystal agents is made short, and the liquid crystal 
substrates are bonded in short time, thereby making it 
possible to enhance the productivity of the liquid crystal 
substrate . 

[0009] 

[Means for Solving the Problems] 

In order to accomplish the above-mentioned objects, the 
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present invention provides a method for assembling liquid 
crystal substrate wherein one of the substrates being bonded 
is held at a rear surface of the pressing plate, the other 
of the substrates is held on a table, thereafter both of the 
substrates are placed to opposes each other, and wherein 
after supplying a liquid crystal agent on the substrate held 
on the table, both of the substrates are bonded each other 
while narrowing the distance therebetween by means of the 
adhesive agent provided on either one of the substrates. 
The method is characterized in that the liquid crystal agent 
supplied on the one of the substrate that is held on the 
table and the substrate held at the rear surface of the 
pressing plate are made contacted to each other, and the 
liquid crystal agent is in this state dispersed in a 
direction where the main surface of the substrate is 
dispersed by moving either one of the substrates and 
thereafter the substrates are bonded each other. 

[0010] 
[Embodiments] 

Hereinafter, an embodiment of the present invention 
will be further described with reference to the attached 
drawings . 

[0011] 

In Fig. 1, the substrate assembly apparatus which 
embodies the present invention is comprised of a liquid 
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crystal dropping part SI and a substrate bonding part, which 
are disposed adjacent to each other on the claw plate 2. 
[0012] 

A frame 3 that supports the substrate bonding part S2 
is disposed on the upper side of the claw plate 2. Moreover, 
a X, Y, theta stage Tl is provided on the upper surface of 
the claw plate 2. The X stage 4a constituting the X, Y, 
theta stage Tl is configured to be movable in X axis that 
corresponds to a horizontal direction in drawing by means of 
a driving motor 5. That is, the X stage 4a moves between 
the liquid crystal dropping part SI and the substrate 
bonding part S2. The Y stage 4b is located on the X stage 
4a and is configured to be movable in Y axis that crosses X 
axis by means of the driving motor 5. The theta stage 4c is 
located on the Y stage 4b and is configured to be rotatable 
through a rotating bearing 7 in a plane with respect to the 
Y stage 4b. A table 9 having a lower substrate la mounted 
thereon is fixed on the theta stage 4c. In addition, like 
the upper substrate that will be described later, the lower 
substrate la is mounted and held on the table 9 by means of 
a vacuum absorption method or an electrostatic absorption 
method. Moreover, a lower chamber unit 10 is fixed on the Y 
stage 4b by means of a plate 13. The theta stage 4c is 
attached to the lower chamber unit 10 through the vacuum 
seal 12 such that the theta stage 4c can freely rotate with 
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respect to the lower chamber unit 10 by means of the 
rotating bearing 11. The theta stage 4c has a structure 
that the lower chamber unit 10 does not rotate itself even 
when the theta stage 4c is rotating. 
[0013] 

The liquid crystal dropping part SI is comprised of a 
dispenser 17 for dropping a desired amount of liquid crystal 
agents on the lower substrate la that is mounted and held on 
the table 9, a Z axis stage 15 which moves the dispenser 17 
vertically, and a driving motor 16 which drives the Z axis 
stage 15. Here, the dispenser 17 is supported by a bracket 
14 that is projected from the frame 3. The X, Y, theta 
stage Tl having the lower substrate la mounted and held on 
the table 9, moves X and Y directions with respect to the 
nozzle 18 of the dispenser 17 which drops the liquid crystal 
agents. With this construction, a desired amount of liquid 
crystal agents are dropped at an arbitrary position on the 
lower substrate la. 
[0014] 

The X, Y, theta stage Tl which is mounting and holding 
the lower substrate la where the liquid crystal agents are 
dropped, moves down to the substrate bonding part S2 by the 
driving motor 5. 
[0015] 

In the substrate bonding part S2, the upper chamber 
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unit 21 and the press plate 27 are configured to be able to 
move up and down independently and respectively. Here, the 
press plate 27 has a vacuum absorption function and an 
electrostatic absorption function. In other words, the 
upper chamber unit 21 has a housing that contains a linear 
bush and a vacuum seal. In addition, the upper chamber unit 
21 is able to move up and down in Z axis direction by the 
cylinder 22 fixed on the frame 3 and guided by a shaft 29. 
[0016] 

As the X, Y, theta stage Tl is moved to the substrate 
bonding part S2 and the upper chamber unit 21 is lowered, 
the flange 21a of the upper chamber unit 21 come in contact 
with an O ring 44 disposed around the lower chamber unit 10 
such that they become one body. At this time, they serve as 
a vacuum chamber. Here, the ball bearing 87 provided around 
the lower chamber unit 10 serve as adjusting the crush 
amount of the O ring 44 by the vacuum and is configured to 
be located at an arbitrary position in a vertical direction. 
Since the huge force generated from the vacuum is received 
by the lower chamber unit 10 through the ball bearing 87, 
the 0 ring 44 may be deformed by the elasticity. Thus, it 
is possible to determine the position of the X, Y, theta 
stage Tl within the elasticity range of the O ring 44 with 
easiness and precision by moving the X, Y, theta stage Tl 
gently during bonding process, which will be described later. 
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[0017] 

Even when the vacuum chamber formed by the upper 
chamber unit 21 and the lower chamber unit 10 is deformed, 
because housing 30 contains a vacuum seal which does not 
leaks the vacuum with respect to the shaft 29 and is 
vertically movable, it is possible to prevent the press 
plate 27 fixed on the shaft 29 from deforming and is 
possible to bond the upper substrate lb held on the press 
plate 27 and the lower substrate la held on the table 9 with 
maintaining both substrates in parallel. 

[0018] 

In drawing, the reference number 23 denotes a vacuum 
valve and the reference number 24 denotes a pipeline hose. 
The pipeline hose 24 is connected a vacuum source. The 
vacuum valve 23 and the pipeline hose 24 are used to 
decrease the pressure of the vacuum chamber to a vacuum 
state. In addition, the reference number 25 denotes a gas 
purge valve and the reference number 2 6 denotes a gas tuner. 
The gas tuner 26 is connected to a pressure source such as 
N2 or clean dry air and the like. The gas purge valve 25 
and the gas tuner 2 6 are used to restore the vacuum chamber 
to an atmospheric pressure. 

[0019] 

The upper substrate lb is fixed and held on the lower 
surface of the press plate 27 but it is configured to be 
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held by means of the vacuum absorption under an atmospheric 
environment. Here, the reference number 41 denotes an 
absorption joint and the reference number 42 denotes a 
plurality of absorption tubes. The absorption tubes 42 are 
connected to a vacuum source and at the surface of the press 
plate 27, a plurality of absorption holes connected thereto 
are provided. 
[0020] 

Now, a description will be mad to the electrostatic 
absorption means. 
[0021] 

The press plate 27 has two square shaped hollow parts 
at its bottom surface. Each of the hollow parts contains a 
parallel plate electrode that is covered with an insulator. 
The main surface of the insulator is in the same plane as 
the bottom surface of the press plate 27. The buried 
parallel electrodes are respectively connected to the 
positive and negative direct current source via a suitable 
switch mechanism. Therefore, when a positive or negative 
voltage is applied to each of the parallel plates, negative 
or positive charges are induced at the main surface of the 
insulator that is in the same plane as the bottom surface of 
the press plate 27. With these charges, a coulombs 1 force 
is generated between the transparent electrode films of the 
upper substrate lb and the upper substrate lb is electro- 
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statically absorbed by the coulombs 1 force. The voltage 
applied to each of the parallel electrodes may have same or 
different polarities. Moreover, in atmospheric environment, 
the vacuum absorption may be used in combination to the 
electrostatic absorption. Also, when the electrostatic 
absorption force is prevailing, the vacuum absorption means 
may not be required. 
[0022] 

By the way, the shaft 29 is fixed to the housing 31 and 
32. The housing 31 is attached with respect to the frame 30 
by means of the linear guide 34. The press plate 27 is 
configured to be movable in vertical directions. Here, the 
vertical movement is accomplished by means of motor 40 that 
is fixed to the bracket 38 on the frame 35 connected by the 
frame 3. The transmission of the movement is accomplished 
by means of ball screw 36 and nut housing 37. The nut 
housing 37 is connected to the housing 32 through the load 
measuring unit 33 and operates integrally with the press 
plate 27 at the lower side of that. 

[0023] 

Therefore, as the shaft 29 is lowered by the motor 40, 
the press plate 27 that contains the upper substrate lb is 
lowered. Then, the upper substrate lb is attached to the 
lower substrate la on the table 9 such that it is 
constructed to make it possible to provide the press 
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pressure necessary to the bonding thereof. In this case, 
the load measuring unit 33 serves as a pressure sensor and 
controls the motor 40 based on the feedback signals such 
that it is made possible to provide a desired pressure to 
the upper and lower substrate la and lb. 
[0024] 

Since the lower substrate la is mounted in a gravity 
direction, as shown in Fig. 2, the position of the lower 
substrate la is easily determined by pressing the position 
determination member 81 in a horizontal direction by means 
of a press roller 82. 

[0025] 

However, when determining a precise position thereof 
before the bonding process, it is likely that the upper 
substrate lb rises or it is misaligned with the lower 
substrate la from the influence where the upper substrate lb 
is made to be contact with the seal agent on the lower 
substrate la or the liquid crystal agents. Otherwise, it is 
likely that the upper substrate lb is misaligned with the 
lower substrate la from the influence where the air inhaled 
in between the lower substrate la and the upper substrate lb 
is leaked in the process of depressing the vacuum chamber. 
Therefore, the electrostatic absorption function is also 
provided to the table 9. Moreover, by providing the table 9 
with a pin that is movable in Z axis directions and making 
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the pin being grounded, it is possible to prevent the bonded 
substrates from being charged and to facilitate the 
separation from the table 9. 
[0026] 

In Fig. 2, reference number 60 denotes a catch claw 
that is located in two of the diagonal positions of the 
upper substrate lb and is suspended by the shaft 59 
elongated downward. The catch claw in configured to catch 
the upper substrate lb at a position slightly below the 
press plate 27 when the upper substrate lb is falling 
because the vacuum absorption force is scarce as a result 
from that the press plate 27 performs a vacuum absorption 
and the vacuum chamber is depressed. Though not 
specifically depicted in drawing, the shaft 59 is configured 
to be movable in vertical directions and be rotatable 
because it is vacuum-sealed through the upper chamber unit 
21. In addition, the shaft 59 is configured to be able to 
move vertically independent from the vertical movement of 
the press plate 27, but also to be rotated by means of the 
rotational actuator, such that the catch claw 60 disperses 
the liquid crystal in a direction where the main surface of 
the substrates la and lb is dispersed, or retract the liquid 
crystal in a way that the bonding process is not hindered in 
future . 

[0027] 
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Next, a description will be given to the method for 
assembling the substrates by using the substrate assembly 
apparatus described above. 

[0028] 

First, a jig holding the upper substrate lb is mounted 
on the table 9 and the X, Y, theta stage Tl is moved to the 
substrate bonding part S2 by using the driving motor 5. 
Then, the press plate 27 is lowered through the shaft 29 by 
using the motor 40, the upper substrate lb on the table 9 is 
vacuum-absorbed and thereafter is raised by the motor 40 
such that the upper substrate lb is revealed in atmosphere 
environment . 

[0029] 

Then, the X, Y, theta stage Tl is returned to the 
liquid crystal dropping part SI, and the empty jig is 
removed. After that, the lower substrate la is mounted on 
the table 9 such that it is held and fixed at a desired 
position as shown in Fig. 2. 

[0030] 

Though not shown in Fig. 1, because a dispenser that 
discharges the seal agents are disposed at the frame 3 that 
is near the dispenser 17 which discharges and loads the 
liquid crystal agents, the dispenser discharges the seal 
agents as the lower substrate la is moved in XY axis 
directions by each motor 5 and 6 of the X, Y, theta stage Tl, 
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such that the seal agents are drawn in closed patterns on 
the lower substrate la. 
[0031] 

Thereafter, the liquid crystal agents are loaded from 
the dispenser 17 to the lower substrate la. 
[0032] 

Following this, the X, Y, theta stage Tl is moved to 
the substrate bonding part S2 at a height where the bottom 
surface of the upper substrate lb holing the press plate 27 
is made to be contact to the liquid crystal agent on the 
lower substrate la. 

[0033] 

The liquid crystal agent is expanded by the surface 
tension at about several millimeter height. In contrast, 
the seal agents are at about 20 micron. Therefore, the 
upper surface lb does not contact with the seal agents and 
thus is sufficiently able to contact with the liquid crystal 
agents . 

[0034] 

Next, with a reference to Fig. 3, a description will be 
made to the process for dispersing the liquid crystal agents 
in a direction where the main surface of the lower substrate 
la is dispersed. 

[0035] 

The left side of Fig. 3 shows the positional relation 
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of both substrates la and lb and the right side of Fig. 3 is 
an enlarged plan view of one location of the liquid crystal 
agents (P) on the lower substrate, where a solid line shows 
the present state and a dotted line shows the previous state. 
[0036] 

The left side of Fig. 3a shows a state where the liquid 
crystal agents (P) are applied on the lower substrate la. 
At this state, one location of the liquid crystal agents 
will be denoted by PI. 

[0037] 

The upper substrate lb is lowered and is made to 
contact with the liquid crystal agent (P) at its bottom 
surface. By further lowering the upper substrate lb, the 
liquid crystal agents is pressed and dispersed like P2 as 
shown in right side of Fig. 3b. 

[0038] 

In a state where the upper substrate lb is contacted 
with the liquid crystal agents, the X, Y, theta stage Tl is 
moved from initial contact position to X axis + direction, X 
axis - direction, the initial contact position, Y axis + 
direction, Y axis - direction, respectively, as shown in 
Figs. 3c to 3g. 

[0039] 

When the X, Y, theta stage Tl is moved for example to X 
axis + direction, the liquid crystal agents is dispersed in 
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X axis + direction as indicated by P3, due to the adhesion 
to the upper substrate lb. 
[0040] 

Likely, in Fig. 3d and after, when the lower substrate 
la is moved to each of X and Y directions with respect to 
the upper substrate lb by the X, Y, theta stage Tl, the 
liquid crystal agents is dispersed in a rectangular shape 
having a line corresponding to the traveling distance of the 
X, Y, theta stage Tl, as indicated by P4 to P6 . As the 
liquid crystal agents is dispersed, the thickness thereof 
becomes thinner and thus the press plate 27 is smoothly 
lowered. But the bottom surface of the upper substrate lb 
does not contact with the seal agents provided on the lower 
substrate la. In other words, the application height of the 
seal agents, the application height of the liquid crystal 
agents, the distance between corresponding plane of both 
upper and lower substrates la and lb can be known from the 
data that are inputted to the device. Further, because the 
upper and lower substrates are vacuum-absorbed in parallel, 
while the press plate 27 is lowered by the motor 40 to the 
extent that the bottom surface of the upper substrate lb 
does not contact with the seal agents and thereafter the 
upper and lower substrates are moved respectively to X and Y 
direction, the traveling distance of the press plate is 
managed such that it does not destroy the shape of the seal 
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agents . 

[0041] 

In this way, the liquid crystal agents are sufficiently 
dispersed into the seal agents 1 pattern and the bonding 
process is performed thereafter. 

[0042] 

Then, the upper chamber unit 21 is lowered by the 
cylinder 22 and the flange part 21a is abutted to the O ring 
44 such that the upper chamber unit 21 forms a vacuum 
chamber with the lower chamber unit 10. Thereafter, the 
vacuum chamber is depressed by releasing the vacuum valve 23. 
At this instance, because the upper substrate lb is vacuum- 
absorbed to the press plate 27, as the depressing goes on, 
the vacuum absorption force with respect to the upper 
substrate lb becomes weaker and as a consequence the upper 
substrate lb falls by it's weight. The falling upper 
substrate lb is received by the catch claw 60 as shown in 
Fig. 2, and is held slightly below the press plate 27. 

[0043] 

At time when the vacuum chamber is sufficiently made 
vacuum state, a voltage is applied to the electrostatic 
absorption means of the press plate 27 such that the upper 
substrate lb on the catch claw 60 is held on the press plate 
27 by the coulombs 1 force. In this case, because the vacuum 
chamber is already in a vacuum state, the air is not 
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resident between the press plate 27 and the upper substrate 
lb, and in turn the upper substrate lb do not floating when 
the air is leaked. 
[0044] 

Thereafter, the shaft 59 is lowered by means of 
elevating actuator not shown in drawing and then is rotated 
by means of rotating actuator. After making sure that the 
catch claw 60 does not disturb the bonding process of the 
upper and lower substrate, the press plate 27 is further 
lowered by using motor 40 and the bottom surface of the 
upper substrate lb is contacted with the aid of the seal . 
agents on the lower substrate la. And then, while measuring 
the applied pressure on the seal agents by means of the load 
measuring unit 33, the motor 40 is controlled to bond the 
upper and lower substrates la and lb at desired distance 
therebetween. 
[0045] 

In this case, because the upper substrate lb is 
attached to the press plate 27 and the central part of the 
upper substrate lb does not sag, it does not have bad 
influence to the spacer in the liguid crystal agents or does 
not deteriorate the alignment of both substrates. Further, 
the alignment is accomplished by reading out a alignment 
mark provided to the upper and lower substrates la and lb by 
using image recognition camera from a peep provided on the 
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upper chamber unit 21 and calculating the position of the 
readout alignment mark by means of image processing, and 
performing the high precision alignment while gently moving 
each stage 4a to 4c of the X, Y, theta stage Tl. When 
moving the stages, the ball bearing 87 maintains the 
distance between the upper and lower chamber unit 10 and 21 
so that the O ring 44 does not excessively deform and 
maintain the vacuum state. 
[0046] 

Upon completion of the bonding process, the vacuum 
valve 23 is closed and the gas purge valve 5 is released. 
Then, the chamber is supplied with N 2 or clean dry air and 
returned to atmospheric pressure. Thereafter, the gas purge 
valve 25 is closed and the upper chamber unit 21 is raised 
by means of the cylinder 22. The X, Y, theta stage Tl is 
thereafter returned to the liquid crystal dropping part SI 
and the bonded substrates are separated from the table 9 and 
prepared for the subsequent bonding process. After 
separated from the table 9, the seal agents on the 
substrates are cured by means of UV irradiation device or 
heating device at downstream side. 

[0047] 

In the embodiment described above, because the bonding 
process can be started right after the liquid crystals are 
dropped by discharging the seal agents, particles are not 
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likely to adhered to the substrate and it is thus possible 
to improve the yield of product. In addition, because the X, 
Y, theta stage Tl can be used in conveying the upper 
substrate lb into the vacuum chamber, it is possible to 
facilitate the small sized devices. In particular, because 
the liquid crystal agents are dispersed with the substrates 
held at the X, Y, theta stage Tl, it is possible to decrease 
the number of items supplied to one substrate and the 
deviation of the supply amount become smaller. Furthermore, 
the dispersion of liquid crystal agents is performed at each 
bonded substrate, the supplying process can proceed to the 
bonding process in a short time and the productivity thus is 
improved . 

[0048] 

Moreover, because the liquid crystal agents can be 
supplied with by an accurate amount, the liquid crystal 
agents are not likely to overflow outside the seal agents 
pattern to contaminate the substrate, and, at the same time, 
the wash process are not required, so that it is possible to 
reduce the useless consumption of the liquid crystal agents. 

[0049] 

The present invention is not limited to those 
embodiments described above, but may be practiced as 
follows : 

[0050] 
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(1) The liquid crystal agents applied on the lower 
substrate lb may be for example a linear shape and the like f 
other than the dot shape. In such case, the liquid crystal 
agents can be dispersed by merely relatively moving those 
substrates in elongated direction and vertical direction 
with respect to each other. 

[0051] 

(2) The direction of moving those substrates relative 
to each other in dispersing the liquid crystal agents, may 
be a circular direction or a spiral direction as long as the 
liquid crystal agents do not exceed the seal agents patterns. 

[0052] 

(3) The upper substrate lb may be absorbed to the press 
plate 27 directly from the robot arm. 

[0053] 

[Effect of the Invention] 

As described above, according to the method for 
assembling liquid crystal substrate of the present invention, 
the supplied quantities of the liquid crystal agents are 
maintained accurate, the dispersion time of the liquid 
crystal agents is made short, and the liquid crystal 
substrates are bonded in short time, thereby making it 
possible to enhance the productivity of the liquid crystal 
substrate . 

[Brief Description of the Drawings] 
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[Fig. 1] 

Fig. 1 is a schematic diagram illustrating a substrate 
assembly apparatus that is embodying an embodiment of the 
present invention . 
[Fig. 2] 

Fig. 2 is a perspective view illustrating a state where 
the upper and lower substrates are bonded each other. 
[Fig. 3] 

Fig. 3 is a diagram illustrating the process steps for 
dispersing the liquid crystal agent applied on the lower 
substrate by moving the upper substrate. 
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[Reference Numerals] 



la: 


lower substrate 


lb: 


upper substrate 


9: 


table 


10: 


lower chamber unit 


17: 


dispenser 


21: 


upper chamber unit 


23: 


vacuum valve 


27: 


pressing plate 


Tl: 


XY9 stage 


SI: 


liquid crystal dropping part 


S2: 


substrate bonding part 
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Tans**, 7--7>i'±icut${stzm&±ic&$' a m*{& 

taEffi©TffitcffiftLfcg«*|gffli£-ti\ tOtt«Tt> 

-dn«MDM«fMb««« c tic* m&mmmi. 10 

8f&£#S^*ifr©gtR©&Sl£fafcl:g«©±ffi©l£ 

Vttft?, T-7;U±fc«»LfcflW©»R±teflaeL 20 

KLT, r£ B B B lri|£gffi©±B©j£tf 0 £ Ifi] 3 
c k *«« k ? « i£ B B B g*£©;ffl££?£. 
U*#*4] ±E»M&K l CEtt0iMS&O&jHr& 

W< JSJMW*«»U WS* + » VjT?Pfgfi©flMI* 
*»TKtt»»fc * 0 SSffi^ftS 0 c k «mt 

ktsiKSSfficfflji^tto 30 

[0 0 0 1] 

±**ft«l«»LT*fft*-e\ IH»I*!IW>TIS!>£*> 
■ltSffi B B B Sffi<Offlji7?)*tB8T%. 
[0 00 2] 

[0 0 0 3] £<Oi&§,ffl<D%±.lCl^ -£©g<£±fca 

£iST L Tfct^Tf&frOgffi^-ft ©gffiLtKEK U 

- 1 6 5 6 2 2^ffi*kT*B^Snft^rSA^S. 
[000 4] 

-;l/SiJ(0^n-XUfc-'^-><Dtf{c(ttSe^nSf$ B e B S'J 50 
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#*3fe&g*&fpa<fc 0 < &o -cast) ^-e&fcffin 

ffltf5/-;U»©Mllfcfc.MT.!ti3 cttf&Zo <: ©t§ 
[ooo5] £«*fif£tt*iEffifc:fl«&-t5£j£k l 
rt«K«»»i««i£* o * * * t?k, R5htp &#t»<rm 

[0 0 0 6] — iSQB£4>&l^t>4)k Lj&H8iJ©l£tf 9 
A'iSt\ CtD^lcti, 1 la]©£D5T*©^*Sj«tf'>& 

[0007] bps, m&oimmziEmtc bT*»i8 
[0008] *ni*JL *5BH©iH«\ fflMMottte 

M^E5Itc-r5-^T« B 3 B SJtD«£tf0^^< LT> 
ffiOS&«J6l3ll(|-?tt 0 fctetfffifcttfclRLtr Z> C ktf 

[0009] 

BJ!<Dl#iak-f3kC3«, R59^b-e3-:fr©g£*iia 
E«<DTffifc«8U &!i9£t>-t±S{liSfi©g£*x-7' 

©g«fc »** fcSafiWK <fc 9 SSffi^rli 9 £fe-t££& B B B 
g«©ffl£;£i££*5^T, x-TVkkfcffifcbfcflS^© 
«E±fc«» Lfc® B B B 8iJ kfiDEffi©T®fc<$}# Lfcgffi 

ktc J: 9m&&11tmiR<D±W<Ofc& Ofifoicimzit. 
^©^KSSOftSO^^'S-piiklcSS. ^e.ic 

^^ B B B SiJkiiDES©T®^ffi^ Lft«R*«««rt-* <k 3 
(CUT, ® B B B &J?:gKO±oSO«£:^9^(plKfi£®^-li5 
c klcfe^o 
[0 0 1 o] 

[0 0 1 1] 01t*5V>T, *fgW^S^S^ffc-T5g 
ffiStlgS«, KAffTffS l kSMMSm ZtoSM 

[0 0 12] *&2©±£fctt»tt»£»S 2 
57U-A3ft'$5„ tfc, Sg&2<D±ffittt, XY0 
Xr-5>Tltf«*&ftTVV5. XY9Xf- >*T 1% 
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*§f£T£XXx-^4 ati, "ffi«|t-*5fc:J:^ HE 

4 b«XXf-i/4 a±fc:£D. Sg®H6-£ 6 (c J: 0 X 

^7 U > ^ 7 £ft LTffifiHe- £ 8 £ <fc 0 Y Xf-y 4 

c±£TSfil a*»«**x-:/Jl/9#H£;£nSo 

^UTOWeTSKl a*»«»»*-r*. Sfc, YX 
r— 2*4 btc^U-h l 3T'TftV/UZ7 M 0 6* 
B£24rtV£o exf-i?4ctt, T*-*>v<a.-y 
hi O£#L0$^7y>^l l 2^ 

[0 0 13] saBTSS i it, T-7)V9\zmm&ft 
SttfcTSfil afcBTS*OjKS9J«:iBT-rSfc«)07 
U-A3 3b^^ffiLfc^7^ry h 1 4T^n/*cf^ 

->*i Sfc^-ttfcffiffllrtS*-* l 6t*?n§ 0 TS 
«1 a^rx- y;l/9±^<g^icLfc:XYeXx-> ? T 

Hi, »a»J£«TT*7^X^>*M 7©/X;H 8 
fcSU X45«fe0FY*iRit»l!|-r5o CftlcJitK TS 
fil a±(Off*O«tcF^MO^« B 0 ^®T^ti^ o 

[0 0 14] «fiHT»<DTS«l a LfcX 
Ye^f-^T 1 tt, Sfitt^ff S 2 0TfftaB» : e- 

[0 0 15] g«PA£35S 2T&, ±f+y;U-y h 

2 1 h^(om^nm»m^t^wxmm^^tc 

^*7h2 9£#^KfcLT7U-£3fc:H£2ti 

[0 0 16] XYeXx-^Tl^SfiBA^gPS2(Cg 
ftLrv^T±f-irV^-y K2 l#T»-f£fc, T.f- 

h 1 0<OiiO(CEfibTfe^O»jy^4 4 
(C±^^y^a->y h2 1(077^2 1 a^gttb- 

<ict\ Tf-irv/^— y h i ooaa^SB^n 

ft*-;l^C7yvy8 7*i, XffitJ;50Uyy4 40 

BIBfcfcoT^*. KSMblcJ:9«E1-**4rft*H:, 
tHWJ^8 7^LTTfW/U-^ h 1 0 

<fc a fcB t) £fc>-£B| fc X Y 0 Xf- i/T 1 £ 0 U > 
74 4 0»ttKBrt^SS«c^$*|||«fflBft-r«c 
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[0 0 17] A^^*3 0li, ift>^-yh2 
1 tfT^y/^-y h l 0 i:S^t>/^ffMlT 
^JgLTfc, *>t7h 2 9tC*fLS^Bn*fic:$4^ 

-V y/ Wm&fti/* 7 h 2 9 fc^SS^flRlR-rs C 
tfT't, i/t7h29 fcB£2ttfctaEfi 2 7 tf'gTBT 

ttfc±g«l bfcf-7;l/9tfij?^nfeTIfil at 

10 [0 0 1 8] 2 3 2 4 ttES*-XT, 

X^— >Wl/^, 2 6ti#X?-a-:/T\ N2^U-y 

[0 0 19] ±Sfii b CitoEEte 2 7 0TitSf«S8 

») Tffi8SftS.fcdlc4oT^5o 4 U4R3I 

4 2tt«3l^--:/T*fe!K BSLTl^a 

20 ^M&mc&m^ti. nnEU2 7 mat. *tifcoa^ 

[0020] 3«c. M8W¥afcoi,*TB8!rr3. 
[0 0 2 1] J[jaEffi2 7fiTffitc^TJgOC!lSP«:2ffl^L 
T^T, »HaKAK«n^¥1EBS«RBfr7BoT 

[0 0 2 2] ST, S/^7h2 9ttM->y^3 K 3 
2tC@t^tlTl^ 0 9\*>*Jy#Z Hi7U— A3JCJ* 
LT U K 3 4 "PWWt 6tU ApES 2 7 tt±T 

40 m^&%mmic%:r>T^% 0 ^(o±Tmmit. 7u-a 

3 fcoW57b-A3 5±0^^y h 3 8(CS^S 
nfc^-^4 0tcJ;DtT-9o ffii&oeatt, *-;WaC 
3 6 tT^y 7 T^fTSnSo "^^ h>V> 

y>^3 7lijSIIf3 3*^LT/n«>^3 2i:Oft 
tfD, *OT»©llPflE«2 7f:-*7?»ffr*. 
[0 0 2 3] 8EoT. €-^4 0ia^TS/t7h2 9 
JVTBU ±StEl b«r«»LfcHnEfi2 7*nFBU 
±Sfil btff-7;l/9±OTIfil atiiLT, W 

50 oTt^o C<0ii^ ^fStf3 3«iDE^-tr>-y-^UT 
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ozmmtz><itT\ ±Tffi«i a. i btcmaoioE 

[0 0 2 4] TS& 1 a l*M;^ftO£Ste4)T\ 0 2 
£^-r J: 9 (C^r-^U 9 lcm}fc{iLm&:&bffitt 8 1 tcff 

[0 0 2 5] LfrL&tf£>, ^^^-rStuO^/jN^ 
mom. ±g&i btfTSffil a±<^~;l/ftJ^&| H 

ji^TSffil ai:x-^;l/9^O^tcA0^T^^ 
&mmf TTSffi 1 a tfH 0 ft* RTftttfffcS© 

[0 0 2 6] 0 2 \iCff& 6 Ofi, AnEE«2 7^K^» 
*LTt^Tlia^^y/W»E*ftJ^«ai^ffJBiLT 
1 b tfgTT S * fiaEEffi 2 7 OfliA^TOffiB 

5 9«4±f-+>^a-y h 2 I ftLTX£*>-;l/£ftT 
7 h 5 9 tt, ftpfffi 2 7 0±T^®J ^ffiu LT±Tfc# 
•£T\ §±JI\6 0jbt«fi£W®Rl a. 1 b<D$M<Df£ 

[0 0 2 7] mEBASBTME«UD6t>« 

[0 0 2 8] 9ct, T-7fr9tc±M& l b*«»Lfc 
U ISl^5T'XY0Xf^T l£fi 
&g££gflS 2 tcggj£*!;£ 0 ^CT^4 OtCkOS/ 

±<D±S«i b*KS»«S«Ti!p6, ^4 0T± 

[0 0 2 9] X Y 0 Xf-^T 1 tt^STSPS 1 (CM 
Ox ffilc&ofeies^^ft, x-^;l/9±tcTS«l 

ft*o 

[0 0 3 0] 0 1 (CttSUTV^at^ iKilfflfcttttM 

*Rtffi*r«T-fX^>-9-^feoT, XYflXf-^Tl 

-0~Di/-)imZ*kti&&T. TSSl a±(c^n-X 
(EBB) Lfc/**-yT$/-;l/SJ*SB*3. 
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[0 0 3 1] *-<D& % tVX^^I 7^^^ H B H giJ^T 
Sffil a±fc8STT*o 

[0 0 3 2] XYGXx-^T Ifcgffiflfi^gB 

S 2 iflE«2 7fc«»LTV*±«6 1 b 

OTffiWTSfil a±OS B B H ^J^gtt-r*ig^^TTK 

[0 0 3 3] }Ka»Jttgffi3l*tCckDamniSfi(OiS5^ 

2 0|iml(lC&oTMo ±Sfil btt*>- 

[0 0 3 4] CtT. BSfc^Lfc^l/T-fflESffl^TS 

[0 03 5] H3<D^fliJ(DBttSSfil a, 1 bOiuM 
■B*kU WJKomiZTmfal a±OlHBrO»fiffl 

[0 0 3 6] 03 (a) OtB-ptt, TSffi 1 a±fcffi 

20 aaBm*c»saop*^flBebfe«H*sLTi/^. c 

<DHSj&T*<D l fiffi®«fiS]£P 1 t-rso 
[0 0 3 7] ±5« 1 b*TR£^*0TffitfiftS»JP 

£&j&Lfd3L <*5fc±Sfil b*TR£-eSfc, 03 
(b) OfefllOJ:5fc:«[ftaiJttP2<D«fc9*i:J¥Lo-R$ 

ftTflW* OEB-TS) o 
[0 0 3 8] ±Sfi 1 b^jSa»teS»L/c:«KOS^ 

T% X Y 6 Xf-5?T 1 £S$OgjWuE£*;C>£ L 

T> 03 (c) 7^03 (g) fc^1\J:5fc:X*H-3& 

30 yj^c^n^^mm^^o 

[0 0 3 9] ?0>»n4>RL BSAtf, XYeXf-^T 

i^x«i+»fiijc»»-rs«^. »«fc#ju±£&i bt 

<Dtt*T*P 3T*rJ:5fctfX|*+»|Rltej£*«* 0 
[0 0 4 0] 03 (d) Jt»Oi5fc. T«E1 a#X 
YeXr-^Tlt'lifil b*C»LXY#«|*lSllC» 
Af § C fffiSSUH: P 4 £ P 6 T'^-T J: 9 X Y 

A^, 4PE«2 7tt»4rfc:T»«^T^<A^ ±Sffi 1 
40 bOTffittTSfi l a tRtf T^^S/-;I/»HcaBBL4" 

SSJOS^a^. ±T^S1Si a, l bOMiqrBBEB 

±T*StE«4Jlffi«««ftT¥fTfc:4^T^^O 
t% 0 -ehnEfo 2 7 ^±Sfe 1 b <DTffi*^>~ 

<-f*ftv>J;5 (SML^i>i:3(c) jtaEtE<D8ftffi|8t 
50 [0 0 4 1 ] ^< UT, «S€:^-;l/»I<D/^-V<0rt 
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[0 0 4 2] EP^. v"J^2 2T±ft^UZ7b 
2 1 £TK2*!\ ^075>vg|52 1 a£0U>^4 4 

ffM^^o ^LT, X£^;/2 3£P^LT«£^ 

2 7(cS^tf^nfc«^C^oTl^OT\ MEtfii 
^H£rt:LT^<£±g&l b(cflFfflLT^/cS^# 

0 2 tcvk? £ 5 tc§±m 6 0 T^tlh*6T. AaEEffi 2 7 

[0 0 4 3] K^^>^rt^^S^^:o/c^ 

6 0 ±<0±mfo 1 b £ AnEfi 2 7(^-py^ T'ffi&lT 
So l<0^ HtcH£fc:ftoT^£<DT\ *PE&2 7 

[0 0 4 4] *<D'{£, mtrstt^Ltc^Ttl-iL-Z 
T->-V7h5 9£TP$2^ @&7^x-£X 
i/\ 7 h 5 9 SrS^Ht, g±m 6 0 ±Ti^g«<D& 

APE&2 7*-$z>l,cT&2&. ±gffii b<DT®£~FS 
fel a±<D*>-;l/#J*Cga&£^ ffimm3 3T*zs-)im 
lcmn?%bQf£t}*miL'0'0*--$ 4 0^JfflILT± 

[0 0 4 5] 1 b^0ElS2 7 

H^*«WLfc±^*y^:i-y h 2 1 *c«:#fcK*S 

l^H-ailU XY07f->*T 14)#X-r-S>4 aTbS 
4c*««l?-&T, »«S4ffi«^t>-fr*ffft5o CCD 
«KUcfci,v£\ 0UV^4 4#ffittfc2JBl,ftv^?»£ 

y/^-«y h 1 0, 2 1 or^PS^fiFLTt^o 
[0 0 4 6] Hb$t>&m7T*t. *&'W72 3 

^^-■yh21^±^ X Y 0 Xf-^'T 1 

*8lfi»T«s ncMLT. x-7/U9fr£&i9£-e/c 

[0 0 4 7] «±<0*5©&f§T*fc!\ S/-;l/»J*RtttJLT 
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££ 0 Sft, XY8Xf-^Tl*±HSlb©KSf 

[0 0 4 8] Sfc, KIMttjEa4:S«ra£-r«c2:tf 

[0 0 4 9] *^ttfiU:RWLfe*fiBBItt(H6"f , 
[0 0 5 0] ( 1 ) TS& i btstf snssaww 

[0 0 5 1 ] (2) ttAffl*tta£H**^n±<D{B 

20 *tw#ft£iRKi, »aau3b^>-;i/»j<D/^-y*e7t4 

[0 0 5 2] (3) ±lfilb(iD^vhA>K^ 
gg*PE«2 7teR3l«***TJ:V\i 
[0 0 5 3] 

[0 1 ] *^^&o-^js^sg^e^{t-r^a«fflji 

[02] ±TO«M6*B0*b**i:*O«»*^r 
CH33 T»Efc:»*Lfe»ft»*±S«K:J:?)ffiB* 

l a TSffi 

i b ±«e 

40 9 -T~f)l 

1 0 T^-W/^L-y h 

1 7 x-YX^V+f 

2 1 
2 3 

2 7 taElS 

T 1 XY0Xr-^ 

S l UMTS 

S2 mmsi® 
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